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METHOD AND SYSTEM FOR TRANSFORMING CONTENT FOR 
EXECUTION ON MULTIPLE PLATFORMS 

RELATED APPLICATION 

[0001] This application is related to and claims priority to U.S. Provisional 

Application 60/199,686 entitled, "METHOD AND SYSTEM FOR TRANSFORMING 
CONTENT FOR EXECUTION ON MULTIPLE PLATFORMS," filed on April 24, 
2000, the disclosure of which is hereby incorporated herein by reference. 
FIELD OF THE INVENTION 

[0002] The present invention relates generally to field of information and data 

processing. More particularly, the present invention relates to content syndication and 
transformation for multiple platforms. Specifically, the present invention relates to a 
method and system for designing and transforming content for execution on multiple 
platforms. 

BACKGROUND OF THE INVENTION 

[0003] Syndication is a process of gathering information from a range of sources 

and repackaging the information for access and display at a destination. Syndication is 
popular with interactive television (iTV) environments. In an iTV environment, a TV 
user can interact with a broadcast or service being provided on the TV. A well-known 
iTV syndication service is WebTV. WebTV provides a service through a set-top box 
such that a user can access content (e.g., a web page) on the Internet or World Wide Web 
via a remote controller and a browser operating on the TV. 

[0004] Typically, a web page includes Hyper Text Markup Language (HTML) 

tags and attributes for displaying text and images designed for a web browser on a 
personal computer. To display a web page for the TV, however, WebTV uses a 
transcode server that applies a simple, generic or blind mapping of the HTML tags and 
attributes for the web page and targets it specifically for its own browser provided by its 
own set-top box. Basically, WebTV corrects elements of the web page for display on the 
TV. For example, the WebTV transcode server will perform a simple mapping of an 
object (e.g., changing the object size) to fit on the TV. 
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[0005] Thus, a disadvantage of using WebTV is that the generic mapping or blind 

transformation process does not account for certain drawbacks of displaying Internet 
content in the TV environment such as, for example, low-resolution of graphics, lack of 
support of several web languages, and lack of support for a mouse navigation interface. 
Another disadvantage of WebTV is that it does not provide for multiple platform use. 
Instead, WebTV can only be used with its own WebTV set-top box. Furthermore, 
WebTV does not allow for alteration or modification of content such that new look and 
feel content can be provided to the user. That is, new media content cannot be inserted 
along with existing content for display. 

[0006] Current syndication technologies, which do enable the creation of HTML- 

enhanced TV content, require providers of the HTML content to re-implement or re-code 
the HTML content for use on different types of platforms. For example, if HTML 
content on the Internet is to be provided to a wireless device (e.g., a wireless telephone), 
the HTML content must be re-coded in a wireless markup language (WML). Such a re- 
coding process exacts a heavy burden on content providers to have their content 
accessible by different types of devices. 

[0007] Current syndication technologies also do not provide a simple manner to 

navigate, acquire, and convert a given web page for a TV centric environment. 
Consequently, existing technologies that convert content from one form to another 
require manual hard coding of the navigation, acquisition, and transformation process. 
That is, each web page must be coded for the entire system and must be manually 
maintained and updated. Furthermore, current syndication technologies are not designed 
to accommodate conversion of the content into new languages for different devices and 
content formats. 



SUMMARY OF THE INVENTION 

[0008] A method and system are disclosed for acquiring and transforming 

existing content (e.g., Hyper Text Markup Language HTML content) for display and 
execution on multiple platforms and architectures. In one embodiment, capture 
templates are created to harvest content from disparate content sources on multiple 
platforms. Data is extracted from the content from the disparate content sources using 



WO 01/82139 



PCT/US01/13247 



the created capture templates that drives extracting process. A standardized data stream 
is generated from the extracted data. The standardized data stream is provided for 
display on one or more different type of platforms. 

[0009] Other features and advantages of the present invention will be apparent 

from the accompanying drawings, and from the detailed description, which follows 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The present invention is illustrated by way of example, and not limitation, 

in the figures of the accompanying drawings in which like reference numerals refer to 
similar elements and in which: 

[0011] FIG. 1A illustrates an exemplary syndication system in which the present 

invention can be implemented; 

[0012] FIG. IB illustrates a flow chart of a basic syndication operation according 

to one embodiment; 

[0013] FIG. 2A illustrates a syndication server and content harvest and 

conversion platform architecture according to one embodiment; 

[0014] FIG. 2B illustrates a flow chart of processing an HTML page according to 

one embodiment; 

[0015] FIG. 3 illustrates a simplified block diagram of the set-top box of FIG. 

1A according to one embodiment; 

[0016] FIG. 4 illustrates a diagram to show syndicated browsing using the 

syndication server, set-top browser, and web server of FIG. 1A; 

[0017] FIG. 5 illustrates a block diagram of the internal components of the 

syndication server interacting with components of the content harvest and conversion 

platform; 

[0018] FIG. 6 illustrates a block diagram of caching within a syndication system 

according to one embodiment; 

[0019] FIG. 7 illustrates a flow chart of an operation to create a template 

according to one embodiment; 
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[0020] FIGS. 8 A through 80 illustrate exemplary screen shots to create the 

template in FIG. 7; 

[0021] FIG. 9A illustrates an exemplary screen shot of an HTML web page; 

[0022] FIG. 9B illustrates an exemplary screen shot of an HTML tree structure of 

the web page of FIG. 9A; and 

[0023] FIG. 10 illustrates an exemplary screen shot of an XML document with a 

DTD for weather. 

DETAILED DESCRIPTION 

[0024] A method and system are described for acquiring and transforming 

existing content (e.g., Hyper Text Markup Language HTML content) for display and 
execution on multiple platforms and architectures. In one embodiment, capture 
templates are created to harvest content from disparate content sources on multiple 
platforms. Data is extracted from the content from the disparate content sources using 
the created capture templates that drives extracting process. A standardized data stream 
is generated from the extracted data. The standardized data stream is provided for 
display on one or more different type of platforms. 

[0025] By generating a standardized data stream from the capture templates, 

content can be displayed on multiple types of platforms. The capture templates are 
platform neutral and allow content to be portable on or more different types of platforms. 
The capture templates are used to transform content for different types of devices. Thus, 
by using such capture templates, content does not have to be re-coded for each specific 
type of device or platform. 

[0026] In one embodiment, a capture template is an Extensible Markup Language 

(XML) file or document that is created by extracting data from HTML content. The 
XML file allows for portability of data across multiple platform types. Because XML is 
extensible, content can be defined in a number of ways for many different purposes. 
Thus, new "look and feel" content can be created. In one embodiment, a simple to use 
template authoring tool allows XML files to be created by selectively navigating and 
extracting data from HTML content. The template authoring tool enables a user to create 
XML files or documents without having to perform hard XML coding. 
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[0027] In the following embodiments, a single platform can be used to acquire 

content in one format and to transform the content in a format suitable for any number of 
destination devices. Furthermore, the following embodiments describe simple to use 
application tools for acquiring content and for creating templates to transform the 
content The templates can be stored in a file or a database for later, which allows 
content to be edited such that other types of content can be added to provide new "look 
and feel H content. 

[0028] In the following embodiments, syndication processing techniques are 

described in connection with an iTV centric environment. However, the syndication 
processing techniques described herein are not intended to be limited to the iTV centric 
environment and can easily be implemented for other types of environments, such as, for 
example, personal computer devices and mobile or electronic portable devices including 
wireless telephones, pagers, personal digital assistants (PDAs), Internet-accessible 
electronic devices, or other like devices. 

[0029] The syndication processing techniques described herein can be 

implemented by a processor or central processing unit (CPU) executing code or 
instructions stored in a machine-readable medium. The machine-readable medium may 
include a mechanism that provides (i.e., stores and/or transmits) information in a form 
readable by a machine such a processor, computer, or a digital processing device. For 
example, a machine-readable medium may include a read only memory (ROM), random 
access memory (RAM), magnetic disk storage media, optical storage media, or flash 
memory devices. The code or instructions can be represented by carrier wave signals, 
infrared signals, digital signals, and by other like signals. 

MULTIPLE PLATFORM SYNDICATION 
Exemplary Syndication System 
[0030] FIG. 1 illustrates an exemplary syndication system 100 in which the 

present invention can be implemented. Referring to FIG. 1, exemplary syndication 
system 100 includes a set-top box 106 connected to a TV 104. Set-top box 106 and TV 
104 can receive inputs from a remote controller 122. TV 104 is shown to have a network 
102 connection capability. That is, TV 104 can be connected to network 102 via set-top 
box 106. In particular, TV 104 can receive content (e.g., a web page) from a web server 
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1 12 connected to network 102. Set-top box 106 can be connected to network 102 
through syndication server 1 10 and/or conversion harvest and conversion platform 130. 
[0031] In one embodiment, network 102 is the Internet hosting the World Wide 

Web (WWW). The WWW allows for a uniform way of accessing information on the 
Internet using HTML compliant browsers. Network 102 can be other types of networks 
such as, for example, a local area network (LAN) or a wide area network (WAN). 
Network 102 can also represent wired or wireless networks. Although one web server 
102 is shown in FIG. 1, any number of web servers can be connected to network 102. 
Furthermore, other types of network devices can also be connected to network 102, 
which can provide content for TV 104, such as, for example, a network router, bridge, 
gateway, or other like network devices. 

[0032] Set-top box 106 is a receiver for TV 104. Set-top box receives input 

signals 120 (e.g., television signals) to display on TV 104. Input signals 120 can be 
broadcast signals from a plurality of programming sources. For example, set-top box 106 
can receive broadcast signals as input signals 120 from an antenna, cable, or satellite 
source. Input signals 120 can be analog or digital signals. Set-top box 106 can provide 
on-screen displays (OSDs) or graphical user interfaces (GUIs) to facilitate interactive 
services, e.g., accessing content on the Internet. As shown in FIG. 1, set-top box 106 
provides a set-top browser 108 such that a user of remote controller 122 can control set- 
top browser 108 to access a web page from a web server 102 connected to network 102. 
In an alternative embodiment, remote controller 122 can be replaced with an infrared (IR) 
keyboard. 

[0033] Syndication server 1 10 is a processing device, which can acquire content 

from a range of sources on network 102 and repackage the content for set-top box 106. 
Alternatively, syndication server 1 10 can be hardware and/or software modules operating 
within set-top box 106 to syndicate content from network 102 for set-top box 106. 
Syndication server 1 10 can also transform content, e.g., a web page on web server 1 12, to 
be displayable for an application, e.g., set-top browser 108, running on TV 104. 
[0034] In one embodiment, syndication server 1 1 0 transforms an HTML web 

page into an XML file or document ("XML file 1 *). The XML file can be transformed for 
multiple types of platforms. For example, syndication server 1 10 can generate a 
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standardized data stream from the XML file for display on multiple types of platforms or 
formats such as, for example, HTML, portable document format (PDR), Postscript, or 
other like formats. In one embodiment, syndication server 1 10 can incorporate enhanced 
Internet content with input signals 120 such that the enhanced content is targeted for set- 
top box 106. In other embodiments, syndication server 1 10 can transform content on 
network 102 and target the content for other types of devices such as, for example, a 
personal computer or an electronic portable device. 

[0035] Content harvest and conversion platform 130 is a processing system, 

which can harvest content on network 102 and provide frameworks and templates for the 
content usable by syndication server 102. Alternatively, content harvest and conversion 
platform 130 can be hardware and/or software modules operating within syndication 
server 1 10 or set-top box 106 to harvest and transform content on network 102. In one 
e mbodiment, content harvest and conversion platform 130 is used to harvest an^arsgJan*) 
HTML web page into an XML file. 

[0036] The XML file can include any number of templates with new content and 



j nedia ad ded. For example, an HTML web page is parsed, and selected tags, styles, and 
content can either be replaced or removed thereby creating new content from the original 



HTML web page. Thus, if a user wants to access a particular web page on web server 



1 12, content harvest and conversion platform 130 can have predefi ned templates for that 
web page such tha t syndication server 1 10 will provide the web page to set-top b ox 106 
using the predefined templates. The internal operation and subsystems of content harvest 
and conversion platform 130 will be explained in further detail below. 
[0037] Remote controller 122 is a control device for a user to provide inputs 

(e.g., infrared (IR) or radio frequency (RF) signals) to set-top box 106 and/or TV 104. 
Remote controller 122 can include alphanumeric keys, options keys, functions keys, and 
other like keys to operate set-top box 106 or TV 104. In particular, a user can access and 
navigate through set-top browser 108 on TV 104 by pressing selectively certain buttons 
or keys on remote controller 122. Exemplary syndication system 100 can also be 
implemented in numerous configurations. For example, TV 104 can have the 
functionality of set-top box 106 contained internally. TV 104 can also be a computing 
device, which can display television signals. Furthermore, the functionality of 
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syndication server 1 10 and content harvest platform 130 can be separate computing 
devices or hardware and software modules operating within set-top box 106. 

Basic Syndication Operation 
[0038] FIG. IB illustrates a flow chart of a basic syndication operation 150 

according to one embodiment. Referring to FIG. IB, operation 150, begins at operation 
152. 

[0039] At operation 152, capture templates are created to harvest content from 

disparate content sources on multiple platforms. For example, content harvest and 
conversion platform 130 provides the facilities and mechanisms to create capture 
templates and to harvest the content. The content can be from web page on web server 
112. The web page can include HTML tags and attributes to display text and images for 
a personal computer display. 

[0040] In one embodiment, content harvest and conversion platform 130 is used 

to create templates as XML files. Thus, various types of templates can be created for 
different types of devices because XML allows content of data to be defined in a variety 
of ways. In one embodiment, content and harvest conversion platform 130 can be used 
to create templates for a mobile device such as, for example, a wireless telephone or 
personal data assistant (PDA). Content and harvest conversion platform 130 can also 
store the templates in repositories for later use. The templates can be created that adds 
new content to create new "look and feer environments as will be explained in further 
detail below. 

[0041] At operation 154, data from the content is extracted using the created 

capture templates. For example, content harvest and conversion platform 130 can be 
used to extract pure data can be extracted from the web page such as, for example, the 
HTML tags and attributes. 

[0042] At operation 156, a standardized data stream is generated using the 

extracted data. For example, content harvest and conversion platform 130 can be used to 
generate the standardized data stream (e.g., an XML data stream). The standardized data 
stream can be sent to syndication server 110. 

[0043] At operation 158, the standardized data stream is provided for display on 

one or more different types of platforms. For example, syndication server 1 10 can 
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deliver the standardized data stream to set-top box 106. Set-top box 106 can then direct 
the standardized data stream for display via set-top browser 108 operating on TV 104. 
[0044] In one embodiment, a user can request access to a web page from web 

server 1 12. The request can be processed by syndication server 110. Syndication server 
1 10 can request a standardized data stream for the web page from content harvest and 
conversion platform 130. Content harvest and conversion platform 130 can provide the 
standardized data stream to syndication server 1 10 using the capture templates as will be 
described in more detail below. Syndication server 1 10 can then send the standardized 
data stream to set-top box 106 for display. Syndication server is thus able to deliver 
content designed for a computer display to a TV display. 

Syndication Server and Content Harvest and Conversion Platform Architecture 
[0045] FIG. 2 illustrates a syndication server and content harvest and conversion 

platform architecture 200 according to one embodiment. Referring to FIG. 2, exemplary 
architecture 200 provides details of the subsystems for content harvest and conversion 
platform 130. The subsystems can be hardware and/or software modules to transform 
content from one platform to be executable on multiple platforms. 
[0046] Syndication server 1 10 is responsible for the overall management of the 

system within exemplary architecture 200. In particular, syndication server 1 10 controls 
content flow to set-top box 106. Syndication server 1 10 can also control content flow to 
other types of devices, e.g., a PDA or a wireless telephone. Syndication server 1 10 can 
also coordinate client requests, content delivery, and commerce transactions that may be 
initiated, e.g., by a user of TV 104. Syndication server 1 10 interfaces with TV broadcast 
content and data streams 211. TV broadcast and data streams 21 1 provide feeds into set- 
top box 106 for TV 104. TV 104 can be a TV system supporting analog, Digital Video 
Broadcasting (DVB), Advanced Television Systems Committee (ATSC), or other well 
known TV standards. In one embodiment, syndication server 1 10 can inject Internet 
Protocol (IP) based data into TV broadcast content and data streams 21 1 going to set-top 
box 106. For example, syndication server 1 10 can combine Internet content with TV 
broadcast content and data streams 21 1 using the Advanced Television Enhancement 
Forum (ATVEF) standard. ATVEF is standard to provide web-based content in a TV 
broadcast. 
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[0047] Syndication server 1 10 also interfaces with Internet content and web sites 

213, which can be accessible by standard compliant browsers. Syndication server 1 10 
can combine the ability to broadcast content and the ability to request content to create 
new personalized experiences. For example, syndication server 1 10 can add new content 
to a web page being sent to set-top box 106. That is, syndication server 1 10 can retrieve 
harvested content and combine a variety of new content types with the data broadcast to 
provide a "new look and feel" to the content. Syndication server 1 10 uses content engine 
202 to create synthesized content. Syndication server 110 can target the synthesized 
content for various types of platforms, devices, and audiences. 

[0048] Syndication server 1 10 can perform syndication on-the-fly in response to a 

user's request of TV 104. Syndication server 1 10 can also be programmed to perform 
scheduled syndication of content to the user. In one embodiment, syndication server 1 10 
is to operate using Java Script Pages (JSP), Java and Enterprise Java Beans (EJB) to 
convert standardized content data stream to other optimized formats for various types of 
platforms, devices, and audiences. In another embodiment, syndication server 110 is to 
operate using an open standard, which includes the XML standard. In other 
embodiments, syndication server 110 is to operate using standard XML applications, 
which include Extensible Style Sheet Language Transformation (XSLT), XML path 
language (XPATH), World Wide Web Consortium (W3C) Document Object Model 
(DOM) Application Program Interface (API), or other like standards. Such XML 
applications will be described in further detail below. Furthermore, all syndication 
modules within syndication server 1 10 can be packaged as enterprise java beans (EJB), 
which allows the modules to run within an EJB compliant application servers. An EJB 
compliant application server provides an architecture for the development and 
deployment of distributed object systems for the Java platform. Applications written 
using the EJB architecture are scalable, transactional, and multi-user secure. 
[0049] Content engine 202 is responsible for creating and delivering content and 

media assets to device framework 210. Content engine 210 uses a repository 205 storing 
meta data properties, rules, and logic 205a and content generator 203 via proxy server 
221 to provide a dynamic and compelling targeted service to set-top box 106 or for other 
devices. Content engine 202 can provide a service that is easy to update and change. 

10 
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Content engine 202 manages localization and personalization of content and media assets 
for geographic and demographic targeting. In one embodiment, content engine 202 
leverages existing algorithms for collaborative filtering and personalization by exposing 
meta data, properties, rules, and logic 205a in repository 205 with external 
personalization management system 215. 

[0050] Content engine 202 dynamically composes content, scripts, and media for 

syndication server 1 10. Content engine 202 can also generate code or instructions, which 
are industry standard compliant, to exploit specific platforms and devices. For example, 
content engine 202 can convert an HTML web page into an XML file. Content engine 
202 can use extensive routines and libraries provided by device framework 210 to deliver 
a highly scalable environment. Content engine 202 can be used to customize the content 
for geographic and demographic integration into the data broadcast, which provides 
instant, responsive, and compelling experiences for the end user. 
[0051] Content generator 203 is responsible for producing well formed HTML, 

XML, JavaScript, Java, custom code and other media formats for targeting content to 
specific platforms and devices. Content generator 203 uses meta data, properties, rules, 
and logic 205a with templates, content, and media 209a and XML data files 208a to 
generate content for delivery to content engine 202. Content generator 203 uses content 
converter 204 and content acquisition system ("Agent Spider") 207 to locate, harvest, 
convert and deliver existing Internet content for new interactive services. For example, 
the Internet content can be HTTP, file transfer protocol (FTP), or XML content, which is 
to be converted. In one embodiment, the Internet content is to be converted to an XML 
file. 

[0052] Content generator 203 uses templates, content, and media 209a and 

repository 205 storing meta data, properties, rules, and logic 205a to resolve object 
properties and design information. The meta data drives the generation process to be 
highly targeted and adapted for specific devices and users. Content generator 203 can 
use an external content object cache 219 to optimize the delivery of previously composed 
and loaded content. Content object cache 219 is loaded dynamically and optimized to 
combine broadcasted content. 
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[0053] Content Converter 204 is responsible for transforming, e.g., XML data 

files 208a or other type of media, to new formats using templates, content, and media 
209a. Content converter 204 manages and coordinates existing conversion tools and 
libraries to transform content. The templates and conversion rules are stored as 
templates, content, and media 209a that is populated by the visual layout designer 209. 
A user can operate visual layout designer 209 to create templates to describe how content 
should be laid out and what interface model and logic should be applied. XML data files 
208a are used to access service data and information that is combined with media, 
content, and script files. Each XML file type and content type are tagged with meta data 
to allow for fine tuned delivery of specific versions, file sizes, color depths, visual style, 
and audio quality. In one embodiment, content converter 203 transforms assets 
dynamically (with caching). In another embodiment, content converter 203 can be 
scheduled in a batch mode other types of services. 

[0054] Repository 20S is a semantic network based data store of all objects and 

properties of the overall content syndication system 200. Repository 205 can be one or 
more memory devices (e.g., a fixed disk) to store a database of meta data, repositories, 
rules, and logic 205a. In one embodiment, repository 205 uses an object, fact and value 
based meta data model to store meta data information about design objects and 
properties. In one embodiment, repository 205 provides data to allow a semantic 
network based approach with a flexible verb table driven meta model, which allows any 
information to be captured, versioned, catalogued, indexed and queried. Repository 205 
can store screen designs, templates, business logic and conversion rules for content 
delivery to a variety of execution environments. 

[0055] Repository 205 can use a database to store meta data, properties, rules, 

and logic 209a. Repository 205 can be used to provide a lazy on demand loading ability 
to load an object's facts and properties. Repository 205 has the ability to store variants, 
stacked configurations, and language filtering to make storage of multiple versions of 
applications and content to be cost effective and very efficient. Repository 205 uses 
pattern engine 206 to provide projected views of the meta data to allow resolution of 
facts for composing object containments, collaborations, and properties. Pattern engine 
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206 is used to fully resolve across platform types, variants and locales and provides an 
elegant way to store and view multiple versions of the same service. 
[0056] Pattern Engine 206 is tightly integrated with the repository 205, but 

requires special attention as it provides the algorithm and meta model to enable large- 
scale reuse of complete architectures, interface models, and personalization logic from 
existing designs. Pattern engine 206 takes into account existing proven system 
architectures and pre-build components and applies domain and platform specific 
modifications to create dynamic, customized version of each interactive service. Pattern 
engine 206 is used by repository 206 to provide "projections" of the design information 
for a specific configuration. Pattern engine 206 uses advanced object oriented 
inheritance and semantic network taxonomy algorithms to provide an easy to use 
abstraction of the service for professional creative and business users. 
[0057] Agent Spider 207 is responsible for rapidly accessing content, media and 

^pro^ramminp from existing Internet content a " d web sites 213. Agent spider 207 is able 
to understand the structure of a web site, and relevan t web pages on any site and harvest 
the content from the site. Agent spider 207 can be used to schedule periodic batch runs 
or a ccessed in real time to satisfy client requests for content. Agent s pider 207 stores 
content acquisition and conversion rules in a repos itory 207a and employs advanced 
algorithms to navigate a web site's structure and locate a particular uniform resource 
instruction (URI) to e xtract information ro ntent and media assets without any changes t o 
existing web sites and page s. 

[0058] Agent spider 207 accesses content using Internet standard protocols such 

as HTTP/ HTTPS/FTP and other platform specific APIs. Agent spicier 207 uses existing 
standard HTML parser engine 217 to read and transform the structure and conte nt of any 
given page. The conte nt acquisition subsystem of the agent spider i s flexible and new 
acquisition modules can be easily pluggedjn . Agent spider 207 is able to locate, acquire 
and convert content dynamically in real time in a highly scalable man ner. Agent spider 
207 is capable of advanced agent behavior including responding to events, site changes 
and transactions from existing sources. Agent spider 207 is able to acquire content that 
requ ires security and authorization including secure sockets layer (SSL). 
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[0059] HTML converter 208 converts existing HTML type content into clean 

well -formed documents (xHTML) for conversion into XML service specific schem as and 
data files. An XMT schema offers an XML centric means to constrain XML documents . 
The conversion logic and process is stored in a content acquisition and conversion rules 
repository 207a. HTML converter 208 creates XML data files 208a based on the 
conversion rules in the repository and creates XML data files and streams that are used 
by content converter 204 and content generator 203 subsystems to create dynamically 
content for specific platforms and device frameworks. The XML files created represent 
the data and properties of any service and are used to generate the user interface, 
interaction model and view of the service. HTML converter 208 is also responsible for 
converting other XML and other custom content data feeds from a variety of sources. 
HTML converter 208 is designed to be extended using a plug in architecture for adding 
on new conversion modules. HTML converter 208 is responsible for language, encoding 
and XML document type destination (DTD) conversion. HTML converter 208 allows 
custom code and routines to be used to parse and convert HTML and XML files. 
[0060] Visual layout designer 209 is responsible for providing the user interface 

for creative professionals and business users to rapidly layout and customize rich 
interactive services. Visual layout designer 209 is used to provide a drag and drop 
environment for defining and creating the content transformation and mapping rules. 
Visual layout designer 209 uses a "content wizard" to guide the user through all of the 
relevant steps of setting up a syndication "channel." The syndication content acquisition 
and conversion rules 207a are stored in a separate repository for access during the 
syndication process. Visual layout designer allows users to configure specific platform 
and language properties to create custom, platform specific services. Existing industry 
standard data types and content creation tools 223 can be used in the process to combine 
and layout content and designs for new interactive services. Visual layout designer 209 
uses pattern engine 209 and repository 205 to read, query and store design information 
about the screens, templates and user interaction model. The design information is stored 
in both repository database 205a and the template and content repository database 209a. 
[0061] Visual layout designer 209 uses such repositories to show designers 

specific variants of the design visually and enable them to easily design, layout and create 
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multiple platform and language versions of their service. Visual layout designer 209 
allows developers to rapidly integrated existing and new content to create rich new 
services targeted at a variety of platforms and devices. Visual layout designer 209 
generates meta data information that is stored in the design 205a and conversion 207a 
repositories. 

[0062] Device framework 210 is responsible for managing the client side 

components and logic to provide a rich compelling interactive user experience. In one 
embodiment, device framework 201 is a module within set-top box 106. In another 
embodiment, device framework 201 is a module within content harvest and conversion 
platform 130. Device framework 210 include routines and components for exploiting the 
platform application program interfaces (APIs), playing specific media types and 
enabling seamless user interaction models. Device framework 210 uses a proprietary 
cross platform method to enable content and services to run on any device capable for 
Internet standard protocols including ATVEF compliant receivers. Device framework 
210 requests information and services from content engine 202 and executes the content 
on the device. Device framework 210 comprises of a rich set of object models and 
components that work across multiple platforms that abstract the core functionality 
required on every device. 

[0063] Device framework 210 manages and controls the user experience 

including navigation, security and interaction models. Device framework 210 includes 
the ability to change dynamically the appearance of the interface providing highly 
customized look and feel. Device framework 210 manages the network connection for 
the device and control caching as well as peripheral devices. Device framework 210 
includes components to exploit specific platforms and enable rich end user experiences 
for any device including set-top box 106. In one embodiment, set-top box 106 is an 
ATVEF compliant receiver or an advanced set-top box to deliver interactive and 
enhanced content. 

[0064] F1G> 2 B|llustrates a flo wchart of an operation 200 for processin g an } 

HTML web page . For purposes of explanatio n, operation 200 is performed by the 

subsy stems of content harvest and conversion platform 130 and operation 200 begins at , 
operation 202. 
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[0065] ^A jinp c mfinn ?07 , n n mtmi web p fi f™ ^ p™»nr i For examp le T H TML 
^parser engine 217 can parse an HTML web page from Internet content and y/eb sites 213. 
In one embodiment, selected tags, styles, and content are either replaced or removed from 



the HTM Ljrafl e. S u ch a modjfjfiatjp" ^n be ftinplnyrri in n hm'virr t n n r m th r rhnn ft H 
[0066] At operation 204, a n XML file is created from the parsed HTM L web 

page. For example. HTML-XWT ■ ro nw>rr< »r ?flft rnn hf nnrrl tn pnnwrr th* parsed HTML 
web page fromparser engine 217 into an X ML file which can be stored in XML data 
llesj Oga^^ 

[0067] At operation 206, the XML file or document can be transformed into a 

displayable format. For example, content converter 204 and content generator 203 can 
be used together to transform an XML file stored in XML data files 208a. In one 
embodiment, an XML file is transformed into an HTML web page. An extensible style 
sheet transformation (XSLT) application can be used to perform such a transformation. 
[0068] An XSL application transforms and translates XML d ata from one format 

into another. Thus , an XSf appli cations allows an XML file to be displayed in an . 
HTML, P DR, Postscript or other like formats. That is. without an XSL application, the ^ 
XML document would have to be manually duplicated, and then converted into each^) f 
separate format. Instead T an X 5>f 1 application prrwirw a m^fr an jr> m n f d efining p tyle^ 
sheets to accomplish these types of tasks. In particular, rather than having to change the 
data because of a different representation, an XSL application provides a complete 
separation of data, content, and presentation. Specifically, an XSL application is used to 
map an XML file into another representation. Using XSL is thus comparable to writing a 
Java program to translate data into, e.g., a PDF or HTML document, but supplies a 
standard interface to accomplish such a task. 

[0069] In one embodiment, such a transformation can either occur within content 

harvest and conversion platform 130, syndication server 1 10, or even in set-top box 106. 
In other embodiments, the XML file can be transformed into another XML file. 
Alternatively, the XML file does not have to be transformed but can include an HTML 
page with special links. 
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Set-top Box 

[0070] FIG. 3 illustrates a simplified block diagram of the set-top box 106 of 

FIG. 1 according to one embodiment. For purposes of clarity, only the basic components 
of set-top box 106 are shown in block diagram form. In one embodiment, set-top box 
106 is configured to operate under the ATVEF standard. As such, set-top box 106 allows 
for enhanced, interactive television content. 

[0071] Referring to FIG. 3, set-top box 106 includes a central processing unit 

(CPU) 304 coupled to memory devices 308, input/output (I/O) devices 306, and decoder 
302. Decoder 302 can receive inputs signals 120 and syndicated content. The syndicated 
content can be enhanced, interactive television content. Decoder 302 can receive input 
signals 120 as analog (NTSC) or digital (ATSC) signals from a number sources including 
terrestrial, cable, and satellite sources. Decoder 302 outputs a TV signal to TV 104, 
which can be enhanced with the syndicated content. Although not shown in FIG. 3, 
device frame 270 can be a module operating within set-top box 106. 
[0072] CPU 304 is the central control mechanism for set-top box 106. CPU 304 

can execute code or instructions stored in memory devices 308 to process information 
from network 102. For example, I/O interfaces 306 may include a connection to network 
102 provided by a dial-up modem. I/O 306 interfaces can also include an (IR) or (RF) 
interface for receiving inputs from remote controller 122. Memory devices 308 can 
include a machine-readable medium that provides (i.e., stores and/or transmits) 
information in a form readable by a machine such a processor, computer, or a digital 
processing device. For example, memory devices 308 may include a read only memory 
(ROM), random access memory (RAM), magnetic disk storage media, optical storage 
media, or flash memory devices. The code or instructions can be represented by carrier 
wave signals, infrared signals, digital signals, and by other like signals. 

Syndication Server 

[0073] FIG. 4 illustrates a diagram 400 to show syndicated browsing using the 

syndication server 1 10, set-top browser 108, and web server 1 12 of FIG. 1 A. In the 
example of FIG. 4, syndicated browsing is shown with an intermediate syndication 
server 1 10 to reformat syndicated content from web server 1 12 such that content from 
web server 1 12 fits into the application running on set-top browser 108. 
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[0074] Referring to FIG. 4, a user of set-top browser 108 can request access to a 

web page hosted by web server 1 12. For example, a user can input a specific universal 
resource locator (URL) address to access a specific web page. As such, set-top browser 
108 sends a request to syndication server 1 10. Syndication server 1 10 then sends a 
request to web server 1 12 for the requested web page. Web server 1 12 can send the 
appropriate content (e.g., the HTML web page or XML data representing the web page) 
as a response to syndication server 1 10. 

[0075] Syndication server 1 10 then transforms, e.g., the HTML web page, from 

web server 1 12 into syndicated content for the set-top browser 108 running on TV 104. 
In one embodiment, content harvest and conversion platform 130 performs the 
transformation process using software modules, which may be executed within the 
harvest and conversion platform 130 or within syndication server 1 10. Syndication 
server 1 10 can also perform such functions, which include caching web pages, storing 
web pages in a data base, consolidating diverse source feeds into an XML file or an 
HTML web page that is sent to set-top box 106, filtering information, or tracking usage. 
[0076] FIG. 5 illustrates a block diagram of the internal components of the 

syndication server 1 10 interacting with components of content harvest and conversion 
platform 130. Referring to FIG. 5, syndication server 1 10 includes servlet 552, 
syndication transformation manager 554, and syndication feed manager 556. In one 
embodiment, web page content wizard 558, web content template 560, and database 
query details 562 can be components within content harvest and conversion platform 
130. Web page content wizard 558 and visual layout designer 209 in FIG. 2 can 
represent the same application. 

Syndication Feed Manager 
[0077] Syndication feed manager 556 can be hardware and/or software modules 

to receive syndicated input. The syndicated input is a syndication feed that is a source of 
syndication data such as, for example, a web page, XML file, XML data stream, or other 
like data streams. Syndication feed manager 556 pipes the syndicated data into 
syndication server 1 10. In one embodiment, if the syndication input is a web page, web 
page content template 560 is used to direct syndication feed manager 556 to the parts of 
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the web page that are of interest. Web content template 560 formats the parts into an 
XML file for output. 

[0078] I none embodiment, syndication feed manager 556 is wrapped by a Java 

beantoe xpose the Document Object Model (DOM) of the XML output as an 
Application Program Interface (API). A DOM provides a means of manipu lating data for 
an X ML file or document. The DOM provides a representation of an XML file or 
document a s a tree, to provide easy manipulation and alteration. A iava bean is a 
pro gram component which can be executed bv a client. Thus, syndication feed manager 
556 may be embedded into servlet 552, Java Server Pages (JSP), or Application Server 
Pages (ASP). tfisp)s used to control the content or appearance of web pages through 
th e use of ^efyleCfehich is a small program that are specifi ed in the web page and run 
on the web server to modify the web page. An ASP is an HTML page that includes one 
or more scripts (small embedded programs) that are processed by a web server before the 
page is sent to the user. 

Web Page Content Wizard 
[0079] Web page content wizard 558 is an authoring application tool to create 

web page templates for use by syndication feed manager 556. In other embodiments, 
syndication feed manager 556 or syndication transformation manager 554 can act an 
authoring application tool. To create web page templates, web page content wizard 558 
allows content to be marked up and mapped to a template for use by syndication feed 
manager 556. Web page content wizard 558 starts with a web page selected by a user 
and displays the web page with the html structure revealed. The user can select content 
such as, for example, "the second paragraph' or the "table2, row 3, cell 4" and label it for 
inclusion into a separate template. 

[0080] A web page capture template is built as the user progresses, starting with a 

root node that references the user elected web page, and progressing to sub nodes that 
reference user elected content on the web page, and further to other web pages referenced 
from the root page, or even web pages that are not physically linked to the root page, but 
whose content is relevant. The labels applied to the separate areas of content are 
meaningful human readable names, and are used in other areas of the design process. In 
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one embodiment, the web page content template is an XML file. An exemplary XML 
file is shown below. 

<NEWSTEMPLATE3 URL="www.meganews.com/today/headlines.html> 
<ST0RY1> 

^HEADLINE CONTENT="tabIe2 f row*,coIumnr\> 
<DETAILURL CONTENT = "table2,row*,column V\> 
<DETAILS URL=DETAILURL CONTENT="paragraph2"\> 

<IMAGE URL= DETAILURL CONTENT="image3 , \> 

<STORYl\> 
<NEWSTEMPLATE3\> 



[0081] The template may also include macros and regular expressions to further 

refine content extraction. Web page content wizard 558 can capture repeating patterns, 
such as a list of products, and can navigate across the web pages. Web page content 
wizard 558 also allows rules to be specified, e.g., what action to take should some user 
content be missing or empty. 

[0082] In other embodiments, web page content wizard 558 can be used to create 

a template using a DTD file or Xschema file. However, this creates just the entity names 
without the links specifying where the content came from. Web page content wizard 558 
may then be used to load templates and fill in the links. The authoring operation of 
creating templates using web page content wizard 558 will be explained in further detail 
below. 

Syndication Transformation Manager 
[0083] Syndication transformation manager 554 accepts an XML stream or file 

output by syndication feed manager 556 and transforms the XML stream or file for 
display by set-top box 106. Syndication transformation manager 554 may output the 
XML file as HTML web page. Alternatively, syndication manager 554 may output the 
XML file as another type of XML file having different XML data from syndication feed 
manager 556. 

[0084] In one embodiment, syndication transformation manager 554 performs the 

transformation using an XSLT application. XSLT is a text-based transformation in 
which XML data is merged with an Extensible Style Sheet Language (XSL). In one 
embodiment, an application such as RadTV Designer can be used to perform the XSLT 
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transformation. In another embodiment, a text editor such as a word processing 
application can be used to perform the XSLT transformation. Syndication transformation 
manager 554 can use modules coded in java or java script and plugged in on the client 
side to perform such a transformation. 

[0085] Servlet 552 is software component or small program that runs within 

syndication server 1 10. Servlet 552 is invoked after receiving XML or HTML data from 
syndication transformation manager 554 or after receiving a "GET" request from set-top 
box 106. The "GET" request can be for a specific web page. 

Syndication Caching 
[0086] FIG. 6 illustrates a block diagram 600 to show syndication caching 

according to one embodiment. Referring to FIG. 6, block diagram 600 includes a set-top 
box 106 having a local cache 606, web server 612 having a ready-for-TV web page cache 
612, and syndication server 1 10 having a syndicated web page cache 618 to receive web 
pages from the web 102, prepared template cache 616 for a content capture template 620, 
and a syndicated XML content cache 614. Syndication server 1 10 can operate within an 
application server 610. 

[0087] The caches shown in diagram 600 can any type of memory devices. Such 

memory devices can include random access memory (RAM) devices, dynamic random 
access memory (DRAM) devices, flash memory devices, or other like memory devices. 
The caches can be controlled using any number of memory management methods, e.g., a 
Most Recently Used (MRU) method can be used to remove old data from the caches. 
[0088] Local cache 606 for seMop box 106 my store pre-loaded content in 

anticipation of a scheduled television program such as a commercial. Syndication server 
1 10 can coordinate with set-top box 106 to output cached contents to a user. Ready-for- 
TV web page cache 612 caches content, e.g., web pages, that are formatted for a 
particular device such as TV 104. In one embodiments, the contents of ready-for-TV 
web page cache 612 can be delivered to other web servers. This cache is useful if many 
users request the same web page at the same time. 

[0089] Syndicated XML content cache 614 caches the XML DOMs that are the 

result of syndication. Syndicated XML content cache 614 is useful if more than one JSP, 
ASP, servlet or other technology that converts XML content into a TV Web Page and 
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makes use of a single XML capture template. This happens if there many instances of a 
servlet/JSP accessing a single XML file concurrently, or there are many different TV 
page designs for displaying the same type of content, e.g., weather or news content 
Syndicated XML content may obtain data from more than one web page. 
[0090] Syndicated web page cache 618 caches web pages retrieved from 

syndicated sites. This cache is useful if more than one capture template gets content 
from a single web page. Prepared template cache 616 caches capture templates after they 
have been prepared for use. This cache is useful whenever the syndicated content needs 
to be refreshed from the web page. The caching provided in diagram 600 is useful in the 
event of a failure to syndication server 1 10. That is, stale cached data can be provided 
instead of providing no data. For example, if content related to a weather report was 
cached two hours ago, the same cached content can still be provided as the "latest 
forecast." In one embodiment, the contents of the caches can be stored in persistent data 
storage devices such as, for example, a fixed disk. 

[0091] Items in the caches may become stale. For example, a web page of a 

weather forecast becomes out of date when a new forecast is issued. In one embodiment, 
to refresh an item in cache, the following techniques can be used based on expiration and 
validation of the item. If an item is expired, a timestamp is placed on the item the time it 
became stale. If an item is requested from the cache having a stale timestamp, its stale 
timestamp is compared to the current time. If the item is stale, a latest version of the data 
is obtained. 

[0092] If an item is requested from a cache, the last updated timestamp of the 

cached version is compared to the source version, and the cache is updated as necessary. 
In one embodiment, the expiration/validation techniques may execute if an item is 
requested and found in a cache, or may run as a background process. The stale date and 
the request to perform validation should be provided by HTTP headers. If no HTTP 
headers are available, defaults are provided from the capture template. In one 
embodiment, syndication server 1 10 caches HTTP content in accordance with the HTTP 
standards based on HTTP headers and returns. 
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CONTENT ACQUISITION AND TRANSFORMATION 
Web Page Content Wizard/Visual Layout Designer 
[0093] FIG. 7 illustrates an operation 700 of using a web page content 

application authoring tool according to one embodiment. In one embodiment, the web 
page content application authoring tool is visual layout designer 209 as described in FIG. 
2. In another embodiment, the web page content application authoring tool is the web 
page content wizard 558 as described in FIG. 5. Web page content wizard 558 can 
include a number of application tools operating together. For purposes of explanation, 
operation 700 refers to web page content wizard 558. Initially, operation 700 begins at 
operation 702. 

[0094] At operation 702, a web page is displayed in a browser. For example, as 

shown in FIG. 8A, a screen shot 802 of a web page (at www.xyz.com) for a clothing 
retailer is displayed. The browser can be any type of browser such as, for example, the 
Internet Explorer™ browser by Microsoft.® Images 1 through 6 can represent any 
number of images of clothing items. 

[0095] At operation 704, the HTML structure of the web page is viewed. For 

example, the web page can have a tree structure such as that shown in screen shot 804 in 
FIG. 8B. The tree structure can be titled as "xyzmens.xml." In one embodiment, the tree 
structure is shown along the web page. By viewing the tree structure, attributes of the 
HTML tree structure can be filtered out. In one embodiment, screen shot 804, details 
men's clothing categories. One of the tables is a list of men's categories. The rows in the 
table are individual categories 

[0096] At operation 706, a web page content template is viewed. For example, as 

shown in screen shot 806 in FIG. 8C, the web page content template is for an XML file. 
The XML file can be titled as "template.xml." The web page content template can be 
viewed alongside the HTML tree structure. 

[0097] At operation 708, content references from either the web page or HTML 

tree are dragged into the web page content template. For example, the "html" folder in 
screen shot 804 is dragged across to the web page content template and renamed as 
"xyzmensclothing" as shown in screen shot 806. The HTML tree structure can be 
expanded as shown in screen shot 808 in FIG. 8D to view the list of categories. Here, by 
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clicking on a table or row will highlight it in the browser window, a user can easily locate 
its location in the HTML tree. A marked table can be dragged to web page content 
template and renamed as "categorylist" as shown in screen shot 810 in FIG. 8E. The 
first "tr" in the table is dragged across and renamed as "category" as shown in screen shot 
810. 

[0098] At operation 7 10, a group that is repeating is marked. For example, the 

"tr" table can be marked as repeating. The "tr" entry can be expanded in the HTML tree 
structure. The "tr" entry, image, and hyperlink can be dragged into the web page content 
template and renamed as shown in screen shot 812 in FIG. 8F. It should be noted that 
what has been captured in the web page content template is the location of the objects 
and not the object. 

[0099] At operation 712, more content references are added to the web page 

content template by clicking through to another page. For example, at the web browser, a 
user can click through to the "xyz classics" as shown in screen shot 816 in FIG. 8H. 
Here, the HTML tree structure for screen shot 816 is loaded and expanded to provide a 
list of items as shown in screen shot 818 in FIG. 81. 

[00100] At operation 714, content of the original web page is changed. For 
example, the innermost table can be dragged into the web page content template tree and 
renamed as "product list" as shown in screen shot 820 in FIG. 8J. It should be noted that 
in the expanded tree there are 1 1 "tr" entries, but only 8 items of clothing listed in the 
browser. The list of items of clothing actually begins on the third "tr" entry, and 
continues to the second last. The third "tr" can be dragged across to the web page content 
template and renamed as "product" as shown in screen shot 820. This item can be 
marked as repeating. 

[00101] In the HTML structure tree, the "tr" is expanded as shown in screen shot 
822 in FIG. 8K. The name, price and URL are dragged for more product detail to the 
web page content template as shown in screen shot 824 in FIG. 8L. Back on the 
category page, click on "the Jean Jacket" and discover that the layout of the items is 
completely different to the layout for "XYZ Classics" as shown in screen shot 826 in 
FIG. 8M. Thus, by using the web page content authoring application tool the original 
content can be altered to provide a new "look and feel." Such a new look and feel can be 
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optimized for a TV centric environment in which items and categories are optimized for 
display on a TV screen. 



web page content template can be modified to capture only categories and to create a new 
web page content template for each page that lists items. The can later be combined in a 
transformation process. In another option, the web page content template can be 
modified, so as not to define the list of categories as a repeating group. For example, in 
the web page content template tree, the "repeats" entry can be removed and category 
copied for times. Each of the instances can be renamed after one of the xyz categories as 
shown in screen shot 828 in FIG, 8N. 

[00103] Each of the named categories has all the entries under it that you defined 
for category earlier. Display the first "XYZ Mens Categories" web page in the browser, 
and drag the category *tr' entries across from the browser onto the respective named 
categories. In the browser, click through to the list of products under 'the Jean Jackets', 
and drag across the new locations for the product list and details. 



structure to the ffitfentj tojfe. The web pag e an d path are held against an element in the 
c apture temp late file (i.e., an XML file). For example, an XML file having the following 
"size" element will obtain content from the body section, second table, first tree tag, and 
etc. 

<Size Function="textO w 
I^ation='Abody[0]\table[2]\^ 
URL= "0" l> 

[00105] The above capture template element is processed by syndication server 

1 10 to obtain a result that will contain an element called 'size 4 , whose text is the contenK 

fou nd at the eiven location . The nesting of the elements in the capture template file is 
— ■ — - . — . ^ 

preserved through to the content file. 



[00102] 



Further processing can also be performed. For example, in one option, the 




25 



WO 01/82139 PCT/US01/13247 



<Size>XS - XXL</Size> 

[00106] The Uniform Resource Locator (URL) attribute supplies the URL of the 
web page containing the content. The Function attribute tells syndication server 1 10 
what extra processing is required to get the content from the HTML tree. For example: 

• Function=@src will find the SRC attribute associated with an element and get the 
value. 

• Function=text will concatenate all text associated with an element 
These functions should not be confused with processing by content converter 204. 
Content converter 204 converts and specifies data manipulation to be done once the 
content has been found. These functions specify how to find the data. The functions may 
also be considered as an extension of the path. 

Axis Node 

[00107] An axis node is a node in the HTML tree that serves as a reference point 
for finding other nodes. The root node is the default axis node, but other axis nodes may 
be defined. In the capture template file, an axis node is identified by comparing the path 
information from one element to the path information of another element. For example: 

: <BulletPoint 

Location= , Uody[0]\table[2]\t^[l]\td[2]\table[3]\t^[l] ,, 
NextItemAfter="l" URL="0"> 
<BulletText 

Lc*ation="\body[0fttable[2]\^ 
[l]\font[0]\#text[0r URI^"0" /> 
</BulletPoint> 

The location in "BulletPoim" is a subset of the location in "BulletText". Thus, the 
HTML node identified by "BulletPoint" may serve as an axis node to the HTML node 
identified by "BulletText." Syndication server 1 10 finds the "BulletText" content by 
navigating to "bulletpoint" HTML node, and then using the relative path 
\td[l]\font[0]\#text[0] to navigate on to BulletText. 

[00108] When performing path analysis to identify an axis node, the tree structure 
of the template XML file is important. A location attribute will only be compared 
against location attributes of ancestor elements. In other words, the structure of the 
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template file should reflect the structure of the HTML tree. To be more precise, the 
HTML node identified by an XML node in the template file should be a sub-node of the 
axis HTML node identified by a parent template XML node. This is a restriction, 
otherwise; the relationships of HTML nodes can be re-arranged and reordered as desired 
through placement of template elements. In one embodiment, the only time that the 
analysis to find an axis node is performed is for repeating patterns, which is described 
below. All other nodes are located from the root axis node. 

Repeating Patterns 

[00109] Web pages often include repeating patterns. To the end user, these 
repeating patterns appear as lists, table rows, and etcr When looking at the web page tree 
structure, they can be seen as identical sub-trees, repeating themselves one after the next. 
By identifying the root node of the first repeating sub-tree as the first axis node, the 
pattern is captured in the capture template file. Syndication server 1 10 uses the 
information in the capture template file to locate all the axis nodes in the HTML tree, and 
then 'walks' the axis nodes capturinp the content from the sub-tree for each node. In the^ 
a bove 'BulletPo int' example, the "NextltemAfter" attribute identifies t he number of 
si bling nodes (starting from the root node of the first repeating sub-tree) to count befo re 
th e pattern repeats its elf. 

[00110] As shown in FIG. 9A, a screen shot 902 is illustrated having tree bullet 
points seen through a browser. The same bullet points can be seen in the HTML tree as 
shown in screen shot 904 in FIG. 9B. The second "tr" node of the table is the root node 
of the repeating subtree. This is the first of the three axis nodes in this example. Each 
axis node has a subnode containing text that can be navigated using a single path 
definition from the axis node. 

Capturing content from nodes 

[00111] Node content functions inform syndication server 1 10 how to extract 
content. A node content function starts from a node and gathers content relative to the 
node. 
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Types of function 

@<attribute name> 
All 

AHText 
Text 

An exemplary HTML content to illustrate what the functions do is illustrated in Table 1. 
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Table 1 

<TR> 

<TD BGCOLOR="#04649C"> 

<IMG SRC= ,, http7/image.weathe^.co^l/pics/b!ank.gif , WIDTH= n l25" HEIGHT="4" 

BORDER="0" ALT=""xBR> 

<FONT FACE="Geneva, Anal, Sans SeriF SEE="r> 

<B>   

<A HREF=7aboutusT> 

<FONT COLOR="#FFFFFF" STYLE="text-decoration: none M >About</FONT> 
</A> 

<BR>   
<A HREF=7aboutusT> 

<FONT COL£)R="#FFFFFF" STYLE="text-decoration: none">The Weather Channel 

</FONT> 

</A> 

</B> 

</FONT> 

<BR> 

<IMG SRC="http://image. weather.com/pics/blank.gir WIDTH="125" HEIGHT="4" 

BORDER="0" ALT=""> 

</TD> 

</TR> 



[00112] The "@<attribute name>" function, e.g., @SRC - Starting from the first 
<IMG>, retrieves the value for SRC , = http://image.weather.com/pics/blank.gif . The 
"All" function, starting from the first <FONT>, retrieves one long string containing all 
elements, attributes and text, as shown below. 



u <FONT COLOR="#FFFFFF" STYLE="text-decoration: 
none M >About</FO^^WA><BR>  <AHREF==7aboutus/ M 
COLOR="#FFFFFP STYLE="text-decoration: none">The Weather 
Channel</FONT><^A></B></FONT>" 

The "All Text" function, starting from the first <FONT>, retrieves all text "About 
 &nbsp The WeatherChannel" ( A blank is inserted between different sections of 
text). The 'Text" function, starting from the first FONT, retrieves the text associated 
with FONT, "About." 
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Defining XML Documents 

[00113] XML files or documents that are created can be used by content harve st 
and c onversion platform 130 and syndication server 1 10 and can be defined for specific 
types of applicat i ons and audiences using document ty pe definitions (DTDs). A DTD 
establishes a set of constraints for an XML file or document. That is, a DTD defines the 



way an XML document should be constructed. For example, content related to different 
types of services (e.g., news, weather, traffic, stock, etc.) may have different types of 
DTDs. 

[00114] In one embodiment, content harvest and conversion platform 130 and 

syndication server 1 10 can use default DTDs for different typesj^fservices being 

pro vided. In particular, an industry standard DTD can he used as a hasfilin* t*i» — . 

following are exemplary namespaces, which can be used for services providing news, 

weather, traffic, or stock content: 

http://www.metatv.com/ svc/weather 
http://www.metatv.com/ svc/traffic 
http://www.metatv.com/ svc/stock 
http://www.metatv.com/svc/news 

A namespace is a mapping between an element prefix and a URI. This mapping is used 
for handling namespace collisions and defining data structures that allow parsers to 
handle collisions. 

News Example 

[001 IS] The industry standard DTD for news is News Industry Text Format 
(NTTF), which can be found at http://www.jptc.org/iptc/ . A DTD that is a subset of nitf 
may be found at http://www.xmlnews.org/ . In one embodiment, the xmlnews.org DTD ( 
xmlnews-story.dtd) is used Xmlnewsorg also has meta definitions to describe news 
content ( xmlnews-meta.dtd), which can also be used. These DTD's are designed for 
news articles. An exemplary XML file with a news DTD is shown in Table 2 below. 
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Table 2 

<?xml version=" 1.0" ?> 

- <news xm]ns= M http:/Avww.inetatv.com/svc/news" 

xm]ns:xn= n http://www.xmJne\vs.org/namespaces/meta#" 
xmlns:ctl= n http://www.metatv.com/ctl H > 

- <headline> 

- <hedline> 

<hl l>Search Resumes at Ski Resort</hll> 
</hed!ine> 

<by!ine>By IAN PHILLIPS Associated Press Writer</byline> 
l <dateline> 

<location>CHAMONIX, France</location> 
<story.date>Monday January 25 1999 7:28 ET</story.date> 
</dateline> 
</headline> 

- <headline> 

1 <hedline> 

<hll>German Union Hopes To Avoid Strike</hll> 
</hed!ine> 

2 <dateline> 

<location>FRANKFURT, Germany</location> 
</dateline> 
</headline> 
</news> 



Another exemplary XML file with a news DTD is shown in Table 3 below. 



31 



WO 01782139 



PCT/US01/13247 



Table 3 

<?xml version= w i.O" ?> 

- <nitf xmlns:ctl="http://www.metatv.com/ctT> 
; <xn: Resource xmlns:xn="bttp^/www.xm]neHS.org/namespaces/meta# n > 
<xn:titie>143 Dead in Colombia Earthquake</xn:title> 
<xn:creator>Jared Kotler</xn:creator> 

<xn:dateline>Bogota, Colombia, Monday January 25 1999 7:28 

ET</xn:dateline> 
<xn:language>en</xn:language> 
</xn:Resource> 
: <head> 

<title>143 Dead in Colombia Earthquake</title> 
</head> 
: <body> 
: <body.head> 

1 <hedline> 

<hil>143 Dead in Colombia Earthquake</hll> 
</hedline> 

2 <byline> 

<byiag>By Jared Kotler, Associated Press Writer</bytag> 
</byline> 
- <dateline> 

<location>Bogota, Colombia</location> 
<story.date>Monday January 25 1999 7:28 ET</story.date> 
</dateline> 
</body.head> 
- <body.content> 

<p>An earthquake struck western Colombia on Monday, 
killing at least 143 people and injuring more than 900 as it 
toppled buildings across the country's coffee-growing 
heartland, civil defense officials said.</p> 
<p>The early afternoon quake had a preliminary magnitude of 
6, according to the US. Geological Survey in Golden, Colo. 
Its epicenter was located in western Valle del Cauca state, 
140 miles west of the capital, Bogota.</p> 
<p>The death and damage toll appeared to be highest in 
Armenia, Pereira and Calarca: three cities near the 
epicenter.</p> 
</bodyxontent> 
</body> 
</nitf> 
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[00116] A DTD can be created for a variety of audiences such as audiences 
interested in weather. An exemplary XML file with a weather DTD is shown in Table 4 
below. 
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Table 4 

• <Iocation> 

San Francisco CA Weather Forecast 

• <day> 

Today 

<image>http^/us.yimgxom/i/we/fc/66.gif</image> 

<temp>60 o </temp> 

<skies>Partly Cloudy</skies> 

<hi>61 0 </hi> 

<lo>50°</Io> 

<Jiumdity>82%</Humidity> 
<Wind>N/3 mph</Wind> 
<Visibility>10 mi</Visibility> 
<Dewpoint>55°</Dewpoint> 
<Barometer>30 inches</B arometen> 
<Sunhse>06:21 a.nL</Sunrise> 
<Sunset>06: 16 p.m.</Sunset> 
</day> 

• <day> 

Wed 

<image>http://us.yimgxom/i/we/fc/85.gif</image> 
<lo>Lo 47</lo> 
<hi>Hi 66</hi> 
<skies>Sunny</skies> 
</day> 
2 <day> 
Thu 

<i magohttp ://us.y img.com/i/we/fc/85.gif </i mage> 
<lo>Lo 49</lo> 
<hi>Hi 60</hi> 
<skies>Sunny</skies> 
</day> 
-<day> 
Fri 

<image>http://us.yimg.com/i/we/fc/66,gif</image> 
<lo>Lo 50</lo> 
<hi>Hi 66</hi> 
<skies>PartlyCloudy</skies> 
</day> 
- <day> 
Sat 

<image>http://us.yimg.com/i/we/fc/66.gif</image> 
<lo>Lo 47</lo> 
<hi>Hi 69</hi> 
<skies>Part!yCIoudy</skies> 

</day> 



34 



WO 01/82139 



PCT/US01/13247 



</location> 



[00117] The XML file shown Table 4 can be transformed into an HTML web 
page to be displayed on TV 104. That is, syndication server 1 10 can transform the XML 
file in Table 4 to display a web page such as that shown in screen shot 1002 in FIG. 10. 
As such, syndication server 1 10 by using well defined DTDs can provide well formed 
content for specific audiences and services. 

[00118] Thus, a method and system for transforming content for execution on 
multiple platforms have been described Although the present invention has been 
described with reference to specific exemplary embodiments, it will be evident that 
various modifications and changes may be made to these embodiments without departing 
from the broader spirit and scope of the invention as set forth in the claims. Accordingly, 
the specification and drawings are to be regarded in an illustrative sense rather than a 
restrictive sense. 
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CLAIMED INVENTION 

What is claimed is: 

L A syndication method comprising: 

creating capture templates to harvest content from disparate content sources on 
multiple platforms; 

extracting data from the disparate content sources using the created capture 
templates to control the extraction process; and 

generating a standardized, normalized data stream from the extraction process 
and incoming content sources; and 

providing the standardized data stream for optimized display on one or more 
different types of platforms. 

2. The syndication method of claim 1, wherein the content includes Hypertext 
Markup Language (HTML) content, FTP content, Database content, Extensible Markup 
Language (XML) content, or content from a data source. 

3. The syndication method of claim 1, wherein the creating of the capture templates 
includes creating one or more XML files or documents to define rules, logic, and content 
extraction parameters, and wherein the capture templates are to provide an ability to 
insert new media types and content optimized for a particular platform. 

4. The syndication method of claim 1, wherein providing the standardized data 
stream for display includes: 

providing the standardized data stream on a television display, personal computer 
display, or an electronic portable device display; and 

generating content and code optimized, personalized for a specific platform, 
network environment, or local market. 

5. The syndication method of claim 1, wherein providing the standardized data 
stream includes: 

caching the standardized data stream; 
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caching the capture templates; and 

caching optimized, personalized and localized content generated for a specific 
platform, network environment, or local market. 

6. A system for syndication comprising: 

a content harvest and conversion platform to create capture templates to harvest 
content from disparate content sources on multiple platforms and to extract data from the 
content sources using the created capture templates to control the extracting process; and 

a syndication server to generate a standardized data stream from the extracted 
data and to provide the standardized data stream for input to a content engine for display 
on one or more different types of platforms. 

7. The system of claim 6, wherein the content includes Hypertext Markup Language 
(HTML) content, FTP content. Database content, Extensible Markup Language (XML) 
content, or content from a data source. 

8. The system of claim 6, wherein the content harvest and conversion platform is to 
create one or more XML files or documents to define rules, logic, and content extraction 
parameters, and is to provide an ability to insert new media types and content optimized 
for a particular platform. 

9. The system of claim 6, wherein the syndication server is to provide the 
standardized data stream for input to a content engine to deliver optimized content and 
code for a television display, personal computer display, or an electronic portable device 
display. 

10. The system of claim 6, wherein the syndication server is to cache the standardized 
data stream, the capture templates, and optimized, personalized and localized content 
generated for a specific platform, network environment or local market. 
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11. A computer-implemented method comprising: 

parsing an Hyper Text Markup Language (HTML) web page; 
creating an XHTML compliant document from existing HTML pages; 
extracting content from the XHTML document; 

creating one or more extensible markup language (XML) files or documents from 
the parsed HTML web page; and 

transforming the XML files or documents into a displayable format. 

12. The method of claim 1 1, wherein the parsing of the HTML web page includes: 
converting of the document to a standard XHTML compliant document, and 

extracting tags and attributes from the XHTML web page. 

13. The method of claim 11, wherein the transforming of the XML files or documents 
includes transforming the XML files or documents into a displayable format for a 
television display, computing device display, or portable electronic device display. 

14. The method of claim 1 1 , further comprising: 

storing the XML files or documents in a repository; and 

storing the capture templates in a repository or machine-readable medium. 

15. The method of claim 11, wherein the creating of the XML files or documents 
includes selectively dragging tags and attributes from the parsed HTML page into a 
template. 

16. A processing device comprising: 

a parsing unit to parse an Hyper Text Markup Language (HTML) web page; 
a content generating unit to create one or more extensible markup language 
(XML) files or documents from the parsed HTML web page; and 

a transforming unit to transform the XML files or documents into a displayable 

format. 
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17. The processing device of claim 16, wherein the parsing unit is to extract tags and 
attributes from the HTML web page. 

18. The processing device of claim 16, the transforming unit is to transform the XML 
files or documents into a displayable format for a television display, computing device 
display, or portable electronic device display. 

19. The processing device of claim 16, further comprising: 
a repository to store the XML files or documents. 

20. The processing device of claim 16, wherein the content generating unit is to drag 
selectively tags and attributes from the parsed HTML page into a template. 

21. A machine-readable medium providing instructions, which if executed by a 
processor, causes the processor to perform an operation comprising: 

parsing an Hyper Text Markup Language (HTML) web page; 
creating one or more extensible markup language (XML) files or documents from 
the parsed HTML web page; and 

transforming the XML files or documents into a displayable format. 

22. The machine-readable medium of claim 21, further providing instructions, which 
if executed by the processor, cause the processor to perform an operation comprising: 

extracting tags and attributes from the HTML web page. 

23. The machine-readable medium of claim 21, further providing instructions, which 
if executed by the processor, cause the processor to perform an operation comprising: 

transforming the XML files or documents into a displayable format for a 
television display, computing device display, or portable electronic device display. 

24. The machine-readable medium of claim 21, further providing instructions, which 
if executed by the processor, cause the processor to perform an operation comprising: 
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storing the XML files or documents in a repository. 

25. The machine-readable medium of claim 21, further providing instructions, which 
if executed by the processor, cause the processor to perform an operation comprising: 

selectively dragging tags and attributes from the parsed HTML page into a 
template. 

26. A computer-implemented method comprising: 
displaying a tree structure of a web page; and 
dragging contents of the tree structure into a template. 

27. The method of claim 26, further comprising: 
storing the template in a repository. 

28. The method of claim 26, further comprising: 

creating an extensible markup language (XML) file or document from the 
template. 

29. The method of claim 26, further comprising: 

changing a layout of the web page by adding or modifying content in the 
template. 

30. The method of claim 26, further comprising: 
retrieving the web page from an Internet network 

31. An content authoring application tool comprising: 
means for displaying a tree structure of a web page; and 
means for dragging contents of the tree structure into a template. 

32. The content authoring application tool of claim 3 1 , further comprising: 
means for storing the template in a repository. 

40 



WO 01/82139 



PCT/US01/13247 



33. The content authoring application tool of claim 3 1 , further comprising: 

means for creating an extensible markup language (XML) file or document from 
the template. 

34. The content authoring application tool of claim 31, further comprising: 
means for changing a layout of the web page by adding or modifying content in 

the template. 

35. The content authoring application tool of claim 31, further comprising: 
means for retrieving the web page from an Internet network 

36. A machine-readable medium providing instruction, which if executed by a 
processor, causes the processor to perform an operation comprising: 

displaying a tree structure of a web page; and 
dragging contents of the tree structure into a template. 

37. The machine-readable medium of claim 36, further providing instructions, which 
if executed by the processor, causes the processor to perform an operation comprising: 

storing the template in a repository. 

38. The machine-readable medium of claim 36, further providing instructions, which 
if executed by the processor, causes the processor to perform an operation comprising: 

creating an extensible markup language (XML) file or document from the 
template. 

39. The machine-readable medium of claim 36, further providing instructions, which 
if executed by the processor, causes the processor to perform an operation comprising: 

changing a layout of the web page by adding or modifying content in the 
template. 
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40. The machine-readable medium of claim 36, further providing instructions, which 
if executed by the processor, causes the processor to perform an operation comprising: 

retrieving the web page from an Internet network 

41. A method for a content engine comprising: 

managing localization and personalization rules for content and media assets; and 
delivering the content and media assets to one or more receivers based on the 
localization and personalization rules. 

42. The method of claim 4 1 , further comprising: 

targeting the content and media assets to specific receivers using the localization 
and personalization rules. 

43. The method of claim 41, wherein the managing of the localization and 
personalization rules for the content and media assets includes managing the localization 
and personalization rules for geographic or demographic targeting of the content and 
media assets. 

44. The method of claim 4 1 , further comprising: 

composing the content and media assets usable by a platform operating within the 
receivers. 

45. The method of claim 41, wherein the delivering of the content and media assets 
includes integrating the content and media assets within a broadcast for the receivers. 

46. A method for generating content comprising: 

producing content targeted for a specific platform or receiver based on stored 
meta-data or run-time properties related to the content. 
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47. The method of claim 46, wherein the content includes Hypertext Markup 
Language (HTML) content, Extensible Markup Language (XML) content, JavaScript 
content, Java content, custom code content, or media content. 

48. The method of claim 46, further comprising: 
locating and harvesting Internet based content; and 

converting and delivering the Internet based content for interactive services 
provided to the platform or receiver. 

49. The method of claim 48, wherein the converting and delivering of the Internet 
based content includes using templates to convert and deliver the Internet based content 

50. The method of claim 46, further comprising: 

delivering the content using an external cache to optimize delivery of the content. 

51. The method of claim 50, wherein the delivering of the content includes 
dynamically loading the content in the cache to combine with broadcast content. 

52. A repository comprising: 

a data store to store meta-data relating to design objects and properties to deliver 
content for a specific platform or receiver. 

53. The repository of claim 52, wherein the meta-data is used to capture, version, 
catalogue, index, or query information. 

54. The repository of claim 52, further comprising: 

a data store to store screen designs, templates, business logic, or conversion tables 
for delivering content to the specific platform or receiver. 
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55. A method comprising: 

providing a meta-mode! to enable reuse of complete architectures, interface 
models, or personalization logic from existing designs. 

56. The method of claim 55, further comprising: 

applying a modification to content for a specific platform or receiver to create 
interactive services related to the content for the specific platform or receiver. 

57. The method of claim 55, further comprising: 

providing projections of design information for a specific configuration. 

58. The method of claim 55, further comprising: 

using an advanced object oriented inheritance and semantic network taxonomy 
process to provide an easy to use abstraction of a service. 

59. A method for harvesting content comprising: 

accessing content and media assets from a web site on an Internet network based 
on acquisition and conversion rules stored in a repository. 

60. The method of claim 59, further comprising: 

navigating the web site to locate and access the content and media assets without 
changing existing content on the web site. 

61. The method of claim 59, wherein the accessing of the content and media assets 
includes accessing the content and media assets using an Internet protocol. 

62. A method for a content converter comprising: 

converting Hypertext Markup Language (HTML) content into an Extensible 
Markup Language (XML) file using conversion rules. 
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63. The method of claim 62, further comprising: 

creating content for a specific platform using the XML file. 

64. A method for providing a visual layout of content for display systems of multiple 
platforms, the method comprising: 

providing a user interface to layout and customize interactive services for the 
display systems. 

65. The method of claim 64, further comprising: 

providing a drop and drag and drop environment to define and create content 
transformation and mapping rules for the interactive services. 

66. The method of claim 64, further comprising: 

allowing a user to configure specific platform and language properties to create 
platform specific services. 
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